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Marine Engineering and Safety Aids Sectional Committee, TED 19

FOREWORD

This Ind ian Standard (First Revision) was adopted by the Bureau of Indian Standards after the draft finalized
by the Marine Engineering and Safety Aids Sectional Committee had been approved by the Transport
Engineering Division Council.

This standard was first publ ished in 1972. In this revised standard changes in International Maritime Resolution
requirements (lMO) have been incorporated. Requirements of life jackets have been made more exhaustive
besides material requirements have been upgraded.

Life jackets are used for providing a means of safety for all persons whose occupation or recreation is
connected with water.

While prescribing the performance and test requirements of life j ackets, consideration has been given to
lightness . compactness and simplicity in donning, without in any way affecting its purpose of saving life.

This standard incorporates the requirements under the Merchant Shipping Act, 1958, IMO Resolutions and
SOlAS Rules and Regulations . General requirements and testing of life jackets for sea-going vessels are
subject to the approval by the Government of India under the said Acts and Rules.

For the purpose of deciding whether a particular requirement of this standard is complied with , the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with
IS 2 : 1960 •Rules for rounding off numerical values (revised)' . The number of significant places retained in
the rounded off value should be the same as that of the specified value in this standard.

 



IS 6685 : 2009

Indian Standard

LIFE JACKETS - SPECIFICATION

( First Revision)

I SCOPE

This standard specifies the material s performance,
safety requirements and test of life jackets for use
by adults and children.

2 REFERENCES

3 GENERAL REQUIREMENTS

3.1 11 shall be light and compact and shall be
designed for wear outside clothing.

3.2 It shall not unduly restrict the field of vision or
hearing of the wearer, nor impede his breathing.

The following standards contain provisions, which
through reference in this text, constitute prov isions
of this standard . At the t ime of publication the
ed itions indicated were valid. All standards are
subject to revision and parties to agreements based
on this standard are encouraged to investigate the
poss ibility of applying the most recent editions of
the standards indicated below :

IS No.

5 :2007

690 : 1988

1422: 1983

1720: 1978

1969: 1985

2076: 1981

2454 : 1985

3040: 1980

3255: 1979

ISO9227 : 2006

Tille

Colours for ready mixed paints
and enamels (sixth revision)

Method for determination of
colour fastness of textile
mater ials to sea water (first
revision)

Specification for cotton duck
(third revision)

Specification for cotton sewing
threads (second revision)

Methods for determination of
breaking load and elongation of
woven textile fabrics (second
revision)

Specification for unsupported
flexible polyvinyl chloride
sheeting (first revision)

Methods for determination of
colour fastness of textile
materials to artificial light (xenon
lamp) (first revision)

Specification for Indian kapok
(first revision)

Specification for scoured or dyed
cotton tapes for aerospace
purposes (first revision)

Corrosion tests in artificial
atmospheres - Salt spray tests

3.3 It shall be easy to grasp, and shall provide for
the wearer to be held and pulled from the water
without allow ing him to slip out or to be hurt or
prevent the movement, ofother limbs (see Annex A).

3.4 Neither the life jacket nor any part of it shall be
capable ofdamag ing an inflatable life-raft .

3.5 It shall be constructed with proper workmanship
and materials.

3.6 It shall not be damaged in stowage throughout
the air temperature range -30°C to + 65°C;

3.7 If they are likely to be immersed in sea water
during their use, operate throughout the sea water
temperature range - I' C to +30OC.

3.8 Where applicable, be rot -proof, corrosion
resistant, and not be unduly affected by sea
water , oil or fungal attack.

3.9 Where exposed to sunlight, be resistant to
deterioration.

3.10 They shall be of a highly visible color on all
parts where this will assist detection.

3.11 They shall be fitted with retro-reflective material
where it will assist in detection and in accordance
with the recommendation of IMO Resolution
A.658 (16). This will apply to life jackets on all ships.

3.12 If they are to be used in a seaway, shall be
capable of satisfactory operation in that
environment.

3.13 They shall be clearly marked with approval
information, including the administration which
approved it and any operational restrictions.

3.14 Where applicable, shall be provided with
electrical short-circuit protection to prevent damage
or injury.
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4 DESIGN REQUIREMENTS

4.1 Collar

The jacket shall be provided with a collar or other
suitable means for supporting above water the head
of a floating unconscious wearer by distributing the
buoyant material as given in 7.

4.2 Source of Buoyancy

The buoyancy shall be obtained essentially by the
use of the buoyant materials as given in 8.

4.3 Ease of Donning

The adult life jackets shall be so constructed that:

a) At lea st 75 percent of persons, who are
completely unfamiliar with the life jacket, can
correctly don it within a period of I min
without assistance, guidance or prior
demonstration.

b) After demonstration, all persons can
correctly don it within a period of I min
without assistance.

c) it is clearly capable of be ing worn in only
one way or, as far as is practicable, cannot
ce donned incorrectly.

d) It is comfortable to wear.

e) A child life jacket shall be constructed to
perform the same as an adult life jacket
except as follows:

I) Donning assistance is permitted for
small children;

2) It shall only be required to lift the
mouth of an exhausted or unconscious
wearer clear of the water a distance
appropriate to the size of the intended
wearer; and

3) Assistance may be given to board a
survival craft, but wearer mobility shall
not be significantly reduced.

The jacket shall fit securely the bodies of wearers of
the var ious sizes given in 5.

4.4 An adult life jacket shall have sufficient
buoyancy and stability in calm fresh water to :

a) lift the mouth of an exhausted or
unconscious person not less than 120 mm
clear of the water with the body inclined
backwards at an angle of not less than 20°
from the vertical position; and

b) tum the body of an unconscious person in the
water from any position to one where the
mouth is clear of the water in not more than
5 s.

2

4.5 An adult life jacket shall allow the person
wearing it to swim a short distance and to board
a survival craft.

4.6 The jacket shall be designed to afford reasonable
comfort and to allow freedom of movement to the
wearer, both in and out of the water. The jacket shall
be capable of being worn inside out . Life jacket's
stole and its outer cover, where one is fitted, shall be
made from soft pliant materials which cannot cause
the wearer discomfort due to chafing or rigidity. In
the case of kapok filler being used as a buoyant
material , a sealed plast ic envelope shall also be used
with the outer coverings. The requirements of this
clause shall be checked according to Annex A.

4.7 Speed, Ease of Rotation and Self-Righting

When the wearer of the life jacket falls in the water
with face sideways , he shall assume the correct angle
as given in A-3(a) within 5 s. When the wearer stops
swimming, with face on water, the time of self
righting shall not exceed 5 s. The requi rements of
this clause shall be checked according to Annex A.

4.8 Ability to Withstand Impact

It allows the wearer to jump from a height of at
least 4.5 m into the water without injury and
without dislodging or damaging the life jacket.

4.9 Freedom from Defects

The jacket shall be free from defects liable to impair
its serviceability. Its efficiency shall be unimpaired
by long periods ofstorage and it shall have a minimum
shelf life of3 years .

4.10 Ease of Extraction from Water

The life jacket shall be fitted with buoyant and rot
resistant harness, incorporating a lifting becket. The
strength of the harness shall be tested according to
Annex B. On completion of the test, apart from
permanent stretching of webbing there shall be no
breakage of stitching or teaming. There shall be no
failure of attachments between the harness and the
buoyancy compartments. The becket shall be
pos itioned centrally in front and shall be
conspicuous.

4.11 The life j acket shall not be permanently
deformed when subjected to external forces caused
due to any reasons during normal handling, storage,
etc .

5 SIZES

5.1 The life jacket shall be for following types:

a) Adults, and
b) Children.
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Moisture content: II percent, maximum by
weight

The buoyancy ratio of kapok shall be determined
according to IS 3040 .

8.3 Cork

non-communicating. The cell structure shall be
substantially uniform and the material shall "be
resistant to the action of salt water, petroleum
products and sunlight. The material shall meet the
requirements ofAnnex F.

8.2 Kapok

Kapok fibre filler where used, shall be well-teased,
new material offirst grade floatation quality. The fibre
shall be well-separated, of regular density, and free
from lumps and objectionable odor. The kapok fibre
shall be clean, dry and reasonably free from seeds
and other extraneous matter. The kapok fibres shall
comply with the following requirements:

3 percent, maximumby weight

0.82 g/cm'

Foreign matter

Buoyancya) Adult-Not less than lOON.

b) Children - Not less than 60 N.

6.2 The loss in buoyancy of the life jacket when
tested according to the manner described in Annex
D shall not exceed 2 percent of the buoyancy values
indicated in 6.1.

6 BUOYANCY

6.1 The minimum buoyancy ofeach life jacket shall
be such as to meet various test requirements
enumerated in this standard. As a guide, the minimum
total buoyancy for each size of life jacket is
recommended to be as follows when tested in
accordance with Annex D:

S.2 Both the types shall be such as to be easily
distinguishable to the wearer under all conditions.

S.3 The range of sizes for child-size life jackets
should be considered based on the test results . The
devices should be sized by height or by height and
weight. The tests for children's life jackets are
mentioned at Annex C.

6.3 A life jacket shall have buoyancy which is not
reduced by more than 5 percent after 24 h submersion
in fresh water.

6.4 Inflatable Life Jackets

A life jacket which depends on inflation for
buoyancy shall have not less than two separate
compartments and comply with the requirements
as applicable for adult /child life jackets and shall:

a) inflate automatically on immersion, be
provided with a device to permit inflat ion
by a single manual motion and be capable
of being inflated by mouth;

b) in the event of loss of buoyancy in anyone
compartment be capable of complying with the
requirements of 4.3, 4.4 and 4.5; and

c) comply with the requirements of 6.3 after
inflat ion by means of the automatic
mechanism.

Cork, where used, shall be of good quality, and in
pieces of volume not less than 165 ern ' each. The
edges ofeach piece shall be suitabl y chamfered. The
density of the cork used shall be such that it shall
not weigh more than 192.5 kg/m ',

9 PROTECTION OF BUOYANT MATERIALS ·

9.1 Unicellular Plastics

Unicellular plast ics when used as the buoyant
material shall be protected by either of the following:

a) Secure incorporation in pockets formed by the
outer covering of the jacket in such a manner
that the volume of entrapped air in individual
pockets is kept to a minimum; and

"b) Applicat ion to the material of coating
complying with the requirements shown in the
AnnexG.

The tests for inflatable life jackets are described at
Annex E.

7 DlSTRIBUTIONOFBUOYANCY

The distribution of buoyant material in the jacket
shall be tested in accordance with the procedure
described at A-3.

8 BUOYANTMATERIALS

8.1 Unicellular Plastics

Unicellul ar plastics, where used, shall be of the
closed -cell type h.wing at least 90 percent of its cells

9.2 Kapok

Kapok when used as the buoyant material shall be
tightly and evenly packed in envelopes of laminated
PVC sheeting of nominal thickness not less than
0.315 mm. The PVC sheeting used shall meet the
requirements of IS 2076. The PVC envelopes shall be
sea led by radio frequency welding apparatus. Each
seam shall be not less than 1.6 mm wide . The
electrodes used shall be long enough to complete
the welding ina single operation. Where weldingis not
continuous. the joints shall be cross welded. The
enveloped material shall then be securely incorporated
in pockets in the jacket as specified in 10.1 .

3
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9.3 Cork

Cork pieces when used as buoyant material shall be
securely incorporated in pockets in the jacket as
specified in 10.1 . A separate pocket shall be provided
for each piece of cork.

10 0lJfER COVERING FOR BUOYANT MATERIAL

10.1 Where Buoyant Material is Accommodated in
Pockets

Where the buoyant material is contained within
pockets formed by an outer covering, the material of
the outer covering shall be of cotton duck . When
cork is used as the buoyant material, the cotton duck
shall comply with Variety 4 of IS 1422. When kapok
is used as buoyant material, the cotton duck shall
comply with the following essential requirements :

a) Weight - 225 g/m",and

b) Breaking Load. Warpway - 785 Nand Weft
way -700N.

Tested on 5.00 em x 20 .00 cm strips, in accordance
with IS 1969.

Vinyl-coated cotton fabric or cotton fabric proofed
on one side with natural or synthetic rubber or nylon
may also be used .

10.2 Where the buoyant material is unicellular plastics
coated. the coating shall be a fully cured compound
and shall comply with the requirements shown in
Annex G.

II VISIBILITY

11.1 The colour of the outer cover of the jacket shall
be one of the following accord ing to IS 5:

a) 368 - traffic yellow,

b) 557 - light orange, or

c) 574 - Indian saffron.

The colour of the jacket shall be as conspicuous as
possible by day. both when saturated with water and
when dry. For use at night a su itable self-igniting
light may be provided.

11.2 The colour fastness of the jacket to the act ion
of light shall be determined in accordance with
IS 2454 and shall be rated as five or better. The colour
fastness of the jacket to the action of sea water shall
be determined in accordance with IS 690 and shall be
rated as four or better.

12 AUDIBILITY

The life jacket shall be provided with an efficient
and robust non-metallic whistle, firmly secured by a
lanyard to the jacket and housed in a loop or small

4

pocket on the garment and shall be such that after
immersion its performance is unaffected.

13 WEBBING, TAPES AND CORDS

All webbing, tapes or cords that form part of the
jacket shall have a minimum breaking strength of91
kg when tested in conformity with IS 1969. All
webbing, tapes or cords when intended to bear
directly on the body of the wearer shall have a
minimum width of not less than 25 mm. The tapes
shall conform to Variety 1 of IS 3255. They shall be
securely attached to or incorporated in the outer
cover of the jacket. The webbing, tapes or cords shall
be made rot-proof with a suitable rot-proofing agent.

14 SEWING

14.1 The cotton sewing thread used shall conform
to Variety No. 35 oflS 1720. The thread shall be made
rot -proof with a su itable rot-proofing agent . A
mixture 'of cotton and nylon thread may also be used .

14.2 All stitching shall be in lock- stitch as illustrated
inAnnex H.

14.2.1 Needles used shall be as fine as is consistent
with the thread . The stitching shall be uniform,
without twists or puckers, and there shall be not less
than 8 nor more than 10 stitches per 25 mm. The ends
ofeach row of stitching and any breaks shall be made
secure and neatly tr immed . Where breakage has
occurred, st itch ing shall be restarted not less than
25 mm back from the break.

15 FASTENINGS

15.1 All fastenings shall be smooth and shall be
suitable for their intended use . Press studs shall not
be used .

15.2 The life jacket shall be examined for sharp edges
or any component or parts which could cause damage
to an inflatable life raft.

16 STRENGTH OF NECK OPENING AND
FASTENING DEVICE
When tested as described in Annex J, the jacket after
it has been assembled and fastened in accordance
with the manufacturer's instructions shall withstand
without damage and without slippage of adjustment
or fastening devices, a pull of 910 N applied at that
part of the jacket intended to support the head and a
pull of910 N across the fastening device.

17 STRENGTH TESTS

17.1 Body or Lifting Loop Strength Tests

The life jacket should be immersed in water for a
period on min. It should then be removed from the
water and closed in the same manner as when it is
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worn by a person. A force of not less than 3 200 N
(2400 N in the case ofa child-size life jacket) should
be applied for 30 min to the part of the life jacket that
secures it to the body of the wearer (see Fig. I) or to
the lifting loop of the life jacket. The life jacket
should not be damaged as a result of this test.

17.2 Shoulder Strength Test

The life jacket should be immersed in water for a
period of2 min. It should then be removed from the
water and closed in the same manner as when it is
worn by a person. A force of not less than 900 N (700
N in the case of a child-size life jacket) should be
applied for 30 min to the shoulder section of the life
jacket. The life jacket should not be damaged as a
result of this test.

18 TEMPERATURE CYCLING TEST

18.1 The life jackets should be alternately subjected

to surrounding temperatures of -30°C and +65°C.
These alternating cycles need not follow immediately
after each other and the following procedure,
repeated for ten cycles, is acceptable:

a) an 8 h cycle at +65°C to be completed in one
day;

b) the specimens removed from the warm
chamber the same day and left exposed under
ordinary room conditions until the next day;

c) an 8 h cycle at -30°C to be completed the next
day; and

d) the specimens removed from the cold chamber
the same day and left exposed under ordinary
room conditions until the next day.

18.2 The Iife jackets should show no sign of loss of
rigidity under high temperatures and, after the tests,
should show no sign of damage such as shrinking,
swell ing or change of mechan ical qualities.

y
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19 TESTFOROILRESISTANCE

19.1 The jacket shall be tested to oil resistance as
described in Annex K.

19.2 If the buoyancy material has not been subjected
to the tests prescribed in Annex F, the life jacket
should be examined internally and the effect
determined. The material should show no sign of
damage whatsoever.

20 FIRETEST

All materials that form part of the jacket shall be of
low flammability. A life jacket shall not sustain
burning or continue melting after being totally
enveloped in a fire for a period of 2 s.

21 INFORMATION TO BE SUPPLIED BY
MANUFACTURER

21.1 Manufacturer shall submit a detailed schedule
of all materials incorporated in the life jacket. The
schedule shall include particulars, of any proofing,
dying and surface protective treatment process used.

21.2 The manufacturer shall supply full instructions
for maintenance and for use with each type of life
j acket to ensure that the purchaser is made fully
aware of the method of donning, securing and
adjusting and also to obtain the greatest benefit from
the life jacket particularly with regard to drying,
storage and servicing.

22 TESTS

22.1 Type Tests

Type tests shall be carried out as indicated in L-2.

22.1.1 Life jackets subjected to type tests in accor
dance with L-2.2 shall be considered as unservi
ceable and destroyed.

22.2 Performance Tests

The main samples of life jackets selected according
to L-l.1.1 shall be examined forthe following:

a) Operation of the non-metallic whistle and the
method ofhousing the same on the life jacket;

b) Visual examination oflife jacket with regard to
the condition of cover material, colour of the
cover material , adjustment of webbing, tapes
and cords (see 13.1), stitching (s ee 14) ,
general shape, reversibility and markings on
the life jacket (see 24); and

c) Ease of donning and comfort according to
A-I.

22.2.1 Life jackets subjected to performance tests in
accordance with L-2.1 shall be considered as service
able.

6

23 SAMPLING

Unless otherwise agreed to between the
manufacturer and the purchaser, the sampling plan
as given in Annex L shall be followed .

24 MARKING

24.1 The jacket shall be legibly and indelibly marked
with the following information:

a) The trade-mark or other means of
identification of the manufacturer,

b) The words 'LIFE JACKET' in block letters of
height not less than 15 mm,

c) Size ofthe jacket and date ofmanufacture, and

d) The words 'Front' and 'Sack' in appropriate
positions where a possibility of confusion
exists.

24.1.1 In addition to the markings required as above,
a child life jacket shall be marked with:

a) the height or weight range for which the
life jacket will meet the testing and
evaluation criteria recommended by IMO
Resolution A.689 (17) , and

b) a 'child' symbol as shown in the ' chi ld's
life jacket' symbol adopted by IMO
Resolut ion A.760( 18).

24.1.2 Adult life jacket shall be marked with the
words'Adults' or with an appropriate symbol in size
not less than 1.27 cams on both sides.

24.1.3 The material and the method used for marking
on life jackets shall not affect the life jacket cover
adversely.

24.2 BIS Certification Marking

The life jackets may also be marked with the Standard
Mark.

24.2.1 The use of the Standard Mark is governed
by the provisions of the Bureau ofIndian Standards
Act, 1986 and the Rules and Regulations made
thereunder. The details of conditions under which
the licence for the use of Standard Mark may be
granted to the manufacturers or producers may be
obtained from the Bureau of Indian Standards.

25 LIFE JACKET LIGHTS

25.1 Each life jacket light shall :

. a) have a luminous intensity of not less than
0.75 cd in all directions of the upper
hemisphere;

b) have a source of energy capable of providing
a luminous intensity of 0.75 cd for a period
of atleast 8 h;
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c) be visible over as great a segment (If the
upper hemisphere as is practicable when
attached to a life jacket; and

d) be of white colour.

25.2 If the light referred to in 25.1 is a flashing light,
it shall, in addition:

a) be provided with a manually operated switch;
and

b) flash at a rate of not less than 50 flashes
and not more than 70 flashes per minute
with an effective luminous intensity of at least
0.75 cd.

26 PACKING

The life jacket shall be delivered in a clean and
commercially dry condition. Life jacket and the
instructions shall be suitably packed (with the
minimum compression) in an acceptable manner.

ANNEXA
[Clauses 3.3, 4.6, 4.7, 7, 22.2(c) and C-l ]

TESTS FOR EASE OF DONNING, COM FORT, ABI L1TY TO WITHSTAND
IMPACT, WATER PERFORMANCE TESTS AND DISTRIBUTION OF BUOYANCY

A-I DONNING TEST A-1.3 Test

1.40-1.60

1.60-1.80

Over 1.80

Height
m

After demonstration , the test subjects should
correctly don life jackets within a period of 1 min,
without assistance .

A-1.4 Assessment

A-2.t Test Su bjects

A-2.2 Clothing

The observer should note :

a) Ease and speed of donning, and

b) Proper fit and adjustment.

This portion of the test is intended to determine the
ability of the life jacket to assist a helpless person or
one in an exhausted or unconscious state and to
show that the life jacket does not unduly restrict
movement. All tests should be carried out in fresh
water under still conditions.

A-2 WATER PERFORMANCE TESTS

These tests should be carried out with at least six
persons as described in donning test . Only good
swimmers should be used , since the ability to relax
in the water is rarely otherwise obtained.

Subjects should wear only swimming costumes.

A-2.3 Preparation for Water Performance Tests

The test subjects should be made familiar with each
of the tests set out below, particularly the requirement
regarding relaxing and exhaling in the face-down
position. The test subject should don the life jacket.
unassisted , using only the instructions provided by

Weight
kg

I person under 60
I person over 60

I person under 70
1 person over 70

I person under 80
I person over 80

a) at least one and not more than two of the
persons should be females with not more than
one female in the same height range; and

b) for the approval of the life jackets, the test
results obtained from each of the participating
subjects should be acceptable except as
provided ~tlJerwise.

As life jackets will be used by uninitiated persons,
often in adverse conditions, it is essential that risk
of incorrect donning be minimized. Ties and
fastenings necessary for proper performance should
be few and simple. Life jackets should readily fit
various sizes of adults, both lightly and heavily clad.
Life jackets should be capable of being worn inside
out, or clearly in only one way.

A-I.I Test Subjects

This test should be carried out with at least six able
bodied persons of the following heights and weights:

A-1.2 Clothing

Each test subjects should be tested wearing normal
clothing. The test should be repeated with the test
subject wearing heavy-weather clothing.
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the manufacturer.

A-2.4 Righting Tests

The test subject should swim at least three gentle
strokes (breast stroke) and then with minimum
headway relax, with the head down and the lungs
partially filled, simulating a state of utter exhaustion.
The period of time should be recorded starting from
the completion of the last stroke until the mouth of
the test subject comes clear of the water. The above
test should be repeated after the test subject has
exhaled. The time should again be ascertained as
above. The freeboard from the water surface to the
mouth should be recorded with the test subject at
rest.

A-2.5 Drop Test

Without readjusting the life jacket, the test subject
should jump vertically into the water, feet first, from
a height of at least 4.5 m. When jumping into the
water, the test subject should be allowed to hold on
to the life jacket during water entry to avoid possible
injury. The freeboard to the mouth should be recorded
after the test subject comes to rest.

A-2.6 Assessment

After ·each of the water tests described above, the
test subject should come to rest with the mouth clear
of the water by at least 120 mm. The average of all
subjects' truck angles should be at least 30° back of
vertical, and each individual subject's angle should
be at least 20° back of vertical. The average of all
subjects' faceplane (head) angles should be at least

-l0° above horizontal, and each individual subj ect's
angle should be at least 30° above horizontal. In the
righting test , the mouth should be clear of the water
in not more than 5 s. The life jacket should not become
dislodged or ca use harm to the test subject.

A-2.7 Swimming and Water Emergence Test

All test subjects, without wearing the life jacket ,
should attempt to swim 25 m and board a life raft or a
rigid platform with its surface 300 mm above the water
surface. All test subjects who successfully complete
this task should perform it again wearing the life
jacket. At least two thirds of the test subjects who
can accomplish the task without the life jacket should
also be able to perform it with the Iife jacket.

A-3 DISTRIBUTION OF BUOYANCY

An adult life jacket shall have sufficient buoyancy
and stability in calm fresh water to:

a) Lift the mouth of an exhausted or
unconscious person not less than 120 mm
clear of the water with the body inclined
backwards at an angle of not less than 20°
from the vertical position, and

b) turn the body of an unconscious person in
the water from any position to one where
the mouth is clear of the water in not more
than 5 s.

An adult life jacket shall allow the person wearing
it to swim a short distance and to board a
survival craft.

B-1 TEST RIG

ANNEXB
(Clause 4.10)

RECOMM ENDED TESTING RIG FOR TH E STRENGTH OF HARN ESS

B-2 METHODOFTEST

The test rig is constructed as shown in Fig . I. It
consists ofa framework ofmild steel tube and channel
in the centre ofwhich is bolted a dummy. The balance
weights are of such a size that the total weight of the
rig is 270 kg and are so positioned that the rig balances
about X-X and Y-Yaxes.

NOTE - This can be checked by laying the rig on a
horizontal surface, inserting a bar through the hole
provided on one axis and observing whether the rig remains
horizontal when lifted by the ends of the bar. This
procedure is repeated for the other axis . When the rig has
been balanced, the balance weights are locked into posit ion
by welding, pinning or other suitable means .

8

The wet life jacket is fastened on the dummy in the
manner specified by the manufacturer in his
instructions. If necessary, the dummy is removed
from the rig for this purpose. The rig with the dummy
bolted in place is then placed horizontally under a
hoist or other suitable lifting device, the hook of
which (padded, if necessary) is placed through the
becket of the life jacket. The rig is then raised steadily
without jerking until it is hanging freely, and is
maintained in this position for a minimum period of
60 s. The rig is then lowered and the life jacket
examined for any resultant defects. 



IS 6685 : 2009

ANNEXC
(Clause 5.3)

TESTS FOR CHILDREN LIFE JACKETS

COO As far as possible, similar tests should be applied
for approval of life jackets suitable for children.

C-l When conducting water performance tests as
per Annex A, child-size life jackets should meet the
following requirements for their critical floatation
stability characteristics. The range of sizes for child
size life jackets, should be considered based on the
test results. Devices should be sized by height or
by height and weight.

C-2 Test subjects should be selected to fully
represent the range of sizes for which the device is
to be approved. Devices for smaller children should
be tested on children as small as approximately 760
mm tall and 9 kg mass. At least following six test
subjects should be used for each 380 mm and 16 kg
of size range:

a) Turning Time - Each individual subject must
tum face-up in not more than 5 s;

b) Freeboard - The combined results for

clearance of the mouth above the water for all
subjects should average at least 90 mm; each
individual subject under I 270 mm and 23 kg
should have at least 50 mm clearance, and each
individual subject over 1 270 mm and 23 kg
should have at least 75 mm clearance;

c) Trunk Angle - The average of all subjects'
results should be at least 40° back of vertical,
and each individual subject's result should be
at least 20° back of vertical;

d) Faceplane (Head) Angle - The average of
all subjects' results should be at least 35°
above horizontal, and each individual subject's
result should be at least 20° above horizontal;
and

e) Mobility - Mobility of the subject both in
and out of the water should be given
consideration in determining the acceptability
of a device for approval.

ANNEXO
(Clauses 6.1 and 6.2)

RECOMMENDED METHOD FOR DETERMINATION OF BUOYANCYOF LIFE JACKETS

D-l APPARATUS

D-1.1 A tank ofapproximately 1.5 m in diameter or
square and sufficiently deep to allow free and
complete immersion of the life jacket without
overflow.

0-1.2 A spring balance of 25 N capacity, supported
over the centre of the tank, with an accuracy of
100g.

0-1.3 A wire mesh basket, with means for hanging
this on to the spring balance and also with an
arrangement for attaching a weight of20 kg.

0-1.4 Weights for weighing the wire mesh basket, if
necessary.

0.2 PROCEDURE

0-2.1 Attach a weight of 20 kg to the wire mesh
basket.

D-2.2 Suspend the basket with the weight attached
beneath the surface of the water from the spring

9

balance. Note the balance reading to the nearest
200 g. This represents the total load of the basket
and the weight as measured in the water (WJ

D-2.3 Raise the basket above the water surface and
place the life jacket underneath the basket in the
same condition as it would be in use. Lower the basket
with the weight and life jacket into the water. The
connection between spring balance and basket
should be long enough to ensure that the top of the
basket is at least 50 mm below the surface of the
water. Allow the system to settle down and note the
reading of the spring balance to the nearest 200 g
(W z). This reading is taken to obtain the initial
buoyancy of the life jacket.

D-2.4 After obtaining the reading Wr allow the life
jacket to remain submerged for 24 h. During this
period of submersion, care shall be taken to see that
no part of the basket rises above the surface of the
water. At the end of the 24 h period, note the spring
balance reading to the nearest 200 g (W

J
) .

 



IS 668S : 2009

D-3 CALCULATION AND REPORT

The buoyancy shall be obtained as follows:

a) Initial buoyancy of life jacket = W1- Wzcorrect
to the nearest 200 g.

b) Buoyancy oflife jacket = W,-W) correct to the
nearest 200 g.

D-4 LOSS IN BUOYANCY

Express the difference between the values obtained

in D-3.1 (a) and D-3.1(b) as a percentage of the value
obtained in D-3.I(b). This represents the loss in
buoyancy and should not exceed 2 percent.

D-5 BUOYANCY TEST AFTER THE TESTS

SPECIFIED IN 16,17 AND 18

Proceed as given in D-2.1 to D-2.4 and obtain the
buo yancy of life jacket as in D-3.I(b) at the end of

tests detailed in 16, 17 and 18.

ANNEXE
(Clause 6.4)

TESTS FOR INFLATABLE LIFE JACKETS

E-I Two inflatable life jackets should be subjected
to the temperature cycling test prescribed in 18 in
the un in fl a ted condition and should then be
externally examined . The inflatable life jacket
mater ials should show no sign of damage. The
automat ic and manual inflation systems shall each
be tested immediately after each temperature cycl ing
test as follows .

E-1.1 After the high-temperature cycle of the two
infla table life jackets taken from a stowa ge
temp erature of +65°C, one should be activated using
the automatic inflation system by placin g it in sea
water at a temperature of +30°C and the other should
be act ivated using the manual inflation system .

E-1.2 After the low-temperature cycle of the two
inflatable life jackets taken from a stowage
temperature of -30°C, one should be activated using
the automatic inflation system by placing it in sea
water at a temperature of -1°C and the other should
be activated using the manual inflation system .

E-2 The donning test should be conducted using
life jacket s both in the inflated and uninflated
cond itions.

E-3 Water performance tests should be conducted
us ing life j ackets tha t have been inflated both
autom atically and man uall y, and also with one of the
compartments uninfla ted . The test s with one of the
compartme nts uninflated should be repeated as many
times as necessary to perform the test once with each
compartment in the uninflated condition.

E-4 TESTS OF MATERIALS FOR INFLATABLE
BLADDERS, INFLATION SYSTEMS AND
COMPONENTS

The material used for the inflatable bladder, inflation
system and co mponents should be tested to establish

IO

that they are rot-proof, colour fast and res istant to
deterioration from exposure to sunlight and that they
are not duly affected by sea water, oil or funga l attack .

E-4.1 Material Tests

The material of inflatable life jackets shall be teste d
as per lMO LSA Code.

E-4.2 Coated Fabrics

Coated fabrics used in the construction of inflatable
buoyancy chambers should comply with IMO LSA
Code.

E-5 OPERATING HEAD LOAD TEST

The operating head load test should be carr ied out
using two life jackets, one li fe j ac ke t to be
conditioned at - 30°C for 8 h and the other at +6SOC
for 8 h. After mounting on the manikin or the test
form, the life jackets should be inflated and a steady
force of220 ± ION applied to the operating head as
near as possib le to the point where it enters the
buoyancy chamber. This load should be maintained
for 5 min durin g which the direction and angle in
which it is applied should be continuously varied.
On complet ion o f the test the life jacket should
remain intact and should hold its pre ssure for 30 min.

E-6 PRESSURE TEST

E-6.1 The inflatable buo yancy chambers should be
capable of withstanding an internal overpressure at
ambient temperature. A life jacket should be inflat ed
using the manual method of inflat ion, afte r inflation
the relief valves should be disabled and a fully
charged gas cylinder, according to the manufacturer's
recommendat ion, should be fitted to the same
inflation dev ice and fired . The life jacket should
remain intact and should hold its pre ssure for 30 min.
The life jacket s shou ld show no signs of dam age

 



such as cracking, swelling or changes of mechanical
qualities and that there has been no significant
damage to the life jacket inflation component. All
fully charged gas cylinders used in this test should
be sized according to the markings on the life jacket.

E-6.2 With one buoyancy chamber inflated, the
operating head on the opposite buoyancy chamber
should be fired manually, using a fully charged
gas cylinder according to the manufacturers
recommendations. The operation ofthe relief valves
should be noted to ensure that the excess pressure
is relieved . The life jacket should remain intact and
should hold its pressure for 30 min. The life jackets
should show no signs of damage such as cracking,
swelling or changes of mechanical qualities and that
there has been no significant damage to the life
jacket inflation component.

E-6.3 Air Retention Test - One inflation chamber
ofa life jacket is filled with air until air escapes from
the overpressure valve or, if the life jacket does not
have an overpressure valve, until its design pressure,
as stated in the plans and specifications, is reached.
After 12 h the drop in pressure should not be greater
than 10 percent. Th is test is then repeated as many
times as necessary to test a different chamber until
each chamber has been tested in this manner.

E-7 COMPRESSION TEST

The inflatable life jacket, packed in the normal manner
should be laid on a table. A bag containing 75 kg of
sand and having a base of 320 mm diameter should
be lowered onto the life jacket from a height of 150
mm in a time of I s. This should be repeated ten
times, after which the bag should remain on the jacket
for not less than 3 h. The life jacket should be inflated
by immersion into water and should inflate fully , the
jacket to be inspected to ensure that no swelling or
change of mechanical properties has occurred: the
j acket should be checked for leaks.

E-8 TEST OF METALLIC COMPONENTS

£-8.1 Metal parts and components of a life jacket
sho uld be corrosion resistant to sea water and
should be tested in accordance with ISO 9227 for a
period of 96 h. The metal components should be
inspected and should not be significantly affected
by corrosion, or affect any other part of the life jacket
and should not impair the performance of the life
jacket.

E-8.2 Metal components should not affect a
magnetic compass of a type used in small boats by

11
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more than 10, when placed at a distance of 500 mm
from it.

E-9 INADVERTENT INFLATION TEST

The resistance of an automatic inflation device to
inadvertent operation should be assessed by
exposing the entire life jacket to sprays ofwater for a
fixed period. The life jacket should be fitted correctly
to a free-standing manikin of adult size, with a
minimum shoulder height of I 500 mm.

The life jacket should be deployed in the mode in
which it is worn ready for use but not deployed as
used in the water (that is if it is equipped with a
cover which is normally worn closed, then the cover
should be closed for the test). Two sprays should
be installed so as to spray fresh water onto the life
j acket. One should be positioned 500 mm above the
highest point of the life jacket, and at an angle of 15°
from the vertical centre line of the manikin and the
bottom line ofthe life jacket. The other nozzle should
be installed horizontally at a distance of 500 rnrn from
the bottom line of the life jacket, and pointed directly
at the life jacket. These nozzles should have a spray
cone of30°,each orifice being 1.5±0.1 mm indiameter,
and the total area of the orifice should be 50 ± 5 mrn',
the ori fice being evenly spread c. ver the spray nozzle
area.

The air temperature should be 20°C, and water should
be supplied to the sprays at a pressure of 0 .3 kPa to
0.4 kPa , a flow of600 IIh, and a temperature of 18°C
to 20°C.

The sprays should be turned on, and the life jacket
exposed to the following series of tests to access
the ability of the jacket to resist inadvertent inflation:

a) 5 min with the high spray on the front of the
life jacket;

b) 5 min with the high spray on the left side of
the life jacket;

c) 5 min with the high spray on the back of the
life jacket; and

d) 5 min with the high spray on the right side of
the life jacket.

During exposures, the horizontal spray should be
applied for 10 periods on s each to the front, left or
right sides (but not back) as with the high spray.

After completing the above test the life jacket should
be removed from the manikin and immersed in water
to verify that the auto-inflation system functions.
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ANNEX F
(Clauses 8.1 and 1(2)

ADDITIONAL TESTS FOR LIFE JACKET BVOYANC\
'1ATf.RIALOTHER THAN CORK OR KAPOK

F-O The following tests should be carried out on
eight specimens of life jacket buoyancy materials
other than cork or kapok .

water absorption tests. two of which should be so
rested after thc) have also been subjected to the
di,·s'.:i oil test as prescribed in Annex K.

ANNEXG
[Clauses 9.1(b) and 10.2}

a)

1-'-2 TESTS FOR WATER ABSORPTION

a) Oil two specimens as supplied;

b) on two specimens which have been subjected
to the temperature cycling as prescribed in
F-I.I(a); and

10'-2.1 The rests should be carried out in fresh water
and the spec imens should be immersed for a :'leriod
of seven da~ s under a 1.25 m head of water,

10'-2.2 The tests should be carried out:

I

I

1

I

1

1

F-2.4 The result s should state the mass in kilograms
which each specimen could support out of the water 1

after one and seven days immersion . The reduction 1

of buoyancy sho u ld not exceed 16 percent for
specimens which have been exposed to the diesel oil
conditioning and must not exceed 5 percent for all I
other specimens. The specimens should show no
sign of damage. 1

1

1

c) on 1\\( ' specimens which have been subjected
10 t hc temperature cycling as prescribed
in F-I.I(a) followed by the diesel oil test
as prescribed in Annex K.

10'-2.3 The specimens should be at least 300 rnm and
be of the same thickness as used in the life jacket.
Altemativcly . the ent ire life jacket may be subjected
to the test. The dimensions should be recorded at
the beginning and end of these tests .

d) The specimens removed trorn [he cold chamber
the same day and left np0'ied under ordinary
room conditions until the nev: d ,l)

An 8 h cycle at -65 "C to be completed in one
day ;

b) The specimens removed from the warm
chamber the same day and left exposed under
ordinary room condit ions until the next day ;

c) An 8 h cycle at ·· 30"C 10 be completed the next
day ; and

F·I... Four of the specimens should be used for

F-1.2 The dimensions of the: specimens should be
recorded at the end of the ten-cy cle period. The
specimens should be carefully examined and should
not show any sign of external change of structure or
of mechanical qualities .

F-I.J Two of the specimens shou Id he cut open and
should not show any sign of internal change of
structure.

F-LI Six specimens should be alternately subjected
for 8 h to surrounding temperatures of 30"C and
+6SoC. These alternating cycles need not follow
immediately after each other and the following
procedure. repeated for ten cycles, is acceptable :

F.I '1 ~ .... r FOR STABIUH' L:"Wf.R TE~PERA

TURE CYCLING

TEST REQUIREMENTS FOR PROTECTIVE SKIN COATINGS
ON EXPANDED PLASTIC BUOYANT MATERIAL

Property Requirement

Tensile strength

Elongation at break

Tear strength

Adhesion to expanded
plastics Base

43 Ni'25 0101 width. Min

170 percent. Min

5.4 N. .\fin

9.1 N 25 mrn width, Min

12
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ANNEXH
iClause 14.~)

STITCHING TO BE USED IN LIFE JACKEl" . 'ABRICATION

H-I DESCRIPTION

This type of stitch shall be formed with IwO
threads - one needle thread. A, and one bobbin thread,
B. A loop of thread A shall be passed through the

mater ial and mtc r lanced with thread H rhread .o4 ~all

be :, ,,:kd L td. ~ll thar the inter1ancing shall be midway
between the <'urfa,<:' of the material of m~leri.ls being
~e\\11 : \ " " II~ 2)

-IIII ... I I I 'III " I . I ""TT~

~~

"~ ~, .~ \.: •j \.. .~ \.:'

A

8

ANNEX.J
(Clause 16)

METHOD OF TESTING qRE~GTHOF NECK OPENING
AND FAS1E~INGDEVICE(S)

J-l APPARATUS

The following apparatus is required for this lest:

a) 91 kg weight;
b) A suitable rig for suspending the jacket and

the weight; and
c) Suitable grips or slings as appropriate 10 the

style of the jacket, for applying the load to the
jacket. The grips or slings shall be such that
they will not damage the jacket under the
applied load.

J-2 PROCEDURE

The jacket shall be fastened in accordance with the
manufacturer's instructions and the adjustment for
size shall be adjusted to an intermediate position .

13

The jacket shall be suspended vertically by means
of a grip affixed to the collar or, if there is a neck
opening, a sling passing through such neck opening.
A 9 J kg weight shall then be attached to the lower
portion of the jacket by means ofa second grip. Five
minutes after the application of the load, the weight
and the grips or slings shall be removed and the
jacket examined for evidence of damage.

The above test shall be repeated with the jacket in a
horizontal position. The jacket shall be suspended
by one sling and two 91 kg weights attached to the
other sling in such a manner that at least 50 percent
of the load is taken by the fastening dev icets) on the
jacket. Following the application of the load for 5
min, the fastening devicets) and the jacket shall be
examined for evidence of damage or slippage.
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ANNEXK
(Clauses 19.1, F-1.4 and F-2.2)

TEST FOR OIL RESISTANCE

K-I One of the life jackets should be immersed
horizontally for a period of24 h under a 100 mm head

of diesel oil at normal room temperature. After this
test the life jacket should show no sign of damage.

ANNEX L
(Clauses 22.1, 22.1.1, 22.2, 22.2.1 and 23)

SAMPUNG

L-I SCALE OF SAMPLING

L-I.I Lot

In any consignment all the life jackets of the same
size and manufactured under the same conditions
shall constitute the lot.

L-LL! for ascertaining the conformity of the lotto
the requirements of this specification, samples shall
be examined from each lot separately. The number of
life jackets to be selected at random for this purpose
shall be in accordance with col 2 and 3 of Table I.
The sub-samples may be drawn from the lot or from
the ma in samples.

Table I Scale of Sampling

iClause L-I .I.I, L-2 .1 and L-2.2)

No. of lift Main Sample Sub-
Jackers Sizr sample

ia the Lot Sizr
(I) (2) (3)

Up to 500 3 2

501 - I 000 5 2

I 000 and above 8 3

MGIPF-ge2 o<!pft~ BISi08-16-03~ Books
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L-2 NUMBER OF TESTS AND CRITERIA FOR
CONFORI\1ITY

L-2.1 The main samples of life jackets selected
according to L-LLI and Table I shall be examined
for design requirements (see 3. I to 3.9), size (see 5),
visibi lity (see 11), audibility (see 12), stitching
(see 14.2) and fastening (see 15).

L-2.1.1 The lot shall be considered conforming to
the requirement specified in L-2.1 if all the life jackets
tested are found satisfactory.

L-2.2 If the lot is found satisfactory according
to L-2.I.1, the sub-sample as specified in col 3 of
Table I shall be drawn and tested for buoyancy,
distribution of buoyant material, strength of neck
opening and fastening device, temperature cycling
test, fire test, strength tests and other applicable tests

as per this standard. If so desired by the purchaser,
the sub-sample shall also be tested for material
requirements and for colour fastness.

L-2.2.1 The lot shall be declared conforming to the
requirements of this specification, if all the test
specimens tested in L-2.2 are found satisfactory.
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